The right ventricular working heart preparation.
An isolated working rat heart preparation was modified to study right ventricular (RV) performance. All hearts were perfused with a Krebs-Henseleit bicarbonate buffer via a Langendorff column at 90 mm Hg. Right atrial filling (preload) was varied by raising a buffer reservoir from 5 cm below to 10 cm above the right atrium while pulmonary artery outflow resistance remained fixed. RV systolic pressure and the maximum rise and decrease in pressure development (+/- dP/dt) were measured via a catheter in the RV. Cardiac output was collected with a catheter placed in the pulmonary artery. One group of hearts, monitored at a fixed preload (0 cm H2O) for 2 hr, and another group of hearts, in which two ventricular function curves were performed, demonstrated the stability and reproducibility of the preparation. Additionally, the ability of this preparation to measure changes in inotropy was studied. A negative inotropic effect was measured after verapamil (5 X 10(-8) M) treatment. Positive dP/dt showed the greatest depression (30%) and was significantly lower at every preload. A positive inotropic effect was demonstrated by reducing the buffer Ca2+ concentration to 1.9 mM for the first work curve followed by an addition of Ca2+ (2.8 mM final concentration) or ouabain (5 X 10(-5) M) for the second work curve. Again, the greatest effect was found in the dP/dt measurements (elevated by 20 and 30%, respectively). Thus, this preparation manifests qualities similar to those used in studying the left ventricle and allows investigation of various cardiac diseases which may affect RV pump function.